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The fact that mycoses of the skin often simulate, frequently mimic and at
times are diagnosed as tuberculosis is well known, and has frequently been
emphasized by dermatologists, especially J. Jadassohn, Br. Bloch and their
schools. Why this should be is a question which has not been answered to our
complete satisfaction. If we were to examine some of the phenomena elicited
by the so-called tubercle bacillus (Mycobacterium tuberculosis) and compare them
with those produced by various fungi, we may arrive at a closer appreciation
of its nature.
In the first place, what is the tubercle bacillus? As far as we know, it is an
organism which has been classed by some as a higher bacterium and placed in
the Actinomycetales. The classification is quite plausible for all intents and
purposes. It shows as phases of its life cycle, bacillary forms, spore formation,
filamentation and branching as has been shown by Mellon and Beinhauer (1),
Maher (2), Sartory, Sartory and Meyer (3), Thuringer and Butler (4) and by
other investigators. These stages of development, plus acid and non-acid fast-
ness, however, can also be demonstrated in the genus Actinomyces, microbes
which we know definitely to be fungi. Then of course the question arises, is it
a higher form of bacterium or should it be classified as a low form of fungus?
That is a question which has been in dispute for some time and will perhaps be
answered oniy after careful comparative study has been made of all the features
which characterize the two somewhat related microorganisms.
In the second place, what type of pathology does this microorganism produce?
Tuberculosis is a chronic inflammation produced by the tubercie bacillus, with
the production of granulation tissue, tubercle formation and consequently a
granulomatous condition. This type of reactivity is also a common feature of
many mycoses. Tuberculosis, clinically, is usually considered as of several
types, where infection may occur first by inoculation, exogenous or endogenous;
second, by contiguity from underlying lymph nodes, bones and joints; and third,
by metastasis through the blood and lymph streams. The exogenous form is
exemplified by the primary complex and tuberculosis verrucosa cutis; the endog-
enous forms by direct continuity from underlying structures as shown by tu-
berculosis colliquativa and by hematogenous dissemination. The latter group
includes miliary tuberculosis, the tuberculides and probably the sarcoids. Fun-
gous infection of the granulomatous type likewise may occur by inoculation or
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traumatic infection and this may be exogenous as in the case of blastomycosis
chromomycosis, sporotrichosis and others, or endogenous as in coccidioidal
granuloma, histoplasmosis, actinomycosis and others. Fungous grftnulomata.
respect no tissue or organ and may spread by contiguity as well as through the
blood or lymph streams.
Histopathologically, the type of lesion produced is dependent upon the number
and virulence of the organism, the resistance of the tissue, the speed of destruc-
tion and character of tissue reaction (5 and 6a). This will account for the great
clinical and histological variation as evidenced by: 1. fibroid tuberculosis; 2. fi-
brocaseous tuberculosis; 3. caseous tuberculosis; 4. acute miliary tuberculosis;
and 5. hyperplastic tuberculosis. The slow destruction of various organisms in
allergic tissues, as Montgomery points out, will produce a similar histologic
picture and this is seen in such infections as actinomycosis, blastomycosis, lepra
and at times in syphilis.
In the earliest stages, all types of cutaneous tuberculosis show a non-specific
infiltrate consisting of polymorphonuclear leukocytes and lymphocytes with a
variable number of tubercle bacilli. Histopathologic differentiation can be
made after a few weeks and according to Montgomery (6b), "is dependent on
the relative degree of caseation necrosis, the number of epithelioid cells and giant
cells, the width of the peripheral zone of lymphocytes and plasma cells and the
situation and depth of tubercle formation plus the relationship of the tubercles
to blood and lymph vessels. Dissemination through the lymphatic vessels is
usual in the localized types, but may occur secondarily in the hematogenous
types. In all types there is destruction of elastic tissue where tubercie formation
occurs. A marked epithelioid cell reaction usually indicates a relative resistance
of the host or an attentuated infection (Jadassohn-Lewandowsky's Law); but
a non-specific lymphocytic infiltrate does not necessarily mean a virulent infec-
tion or that one may find tuhercie bacilli therein."
A typical tubercie when well developed consists essentially of a central area
usually showing coagulation and caseation necrosis in which the organism may
be demonstrated; surrounding this to form a sort of nest is a pale zone resulting
from the proliferation of large phagocytic mononuclear cells, the epithelioid cells,
which according to Satenstein (7) occur within a lymphatic space of the cutis or
subcutis. Within this zone there may be seen one or several giant cells of the
Langhans' type and about the periphery of this nest is a zone of lymphocytes
with a few interspersed plasma cells. Connective tissue fibers may form a
sheath about the tubercle, but like the blood vessels are usually absent within it.
These tubercies may be few or many, may or may not contain caseation necrosis
and may occupy any part or all parts of the cutis and subcutis affecting the epi-
dermis only secondarily.
Although lupus vulgaris is the most common of skin tuberculoses, it is tubercu-
losis verrucosa cutis which gives the most trouble in clinical diagnosis. This
disease is characterized by having the tuberculous complex located chiefly in the
papillary layer of the corium. The usual structure of the tuberculous nodule
may be demonstrated. Marked acanthosis and hyperkeratosis are also dis-
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tinguishing features. Miliary abscesses, such as can be seen in blastomycosis
may be found both in and beneath the epidermis. Tubercle bacilli are usually
more numerous than in lupus vulgaris and we find their entrance from without.
Both histologically and clinically, this variety of tuberculosis is nearly identical
with some of the forms of lupus vulgaris and is classified by some as a manifesta-
tion of this disease.
The presence of tuberculides in tuberculosis as exemplified by such lesions
as the rosacea-like tuberculid of Lewandowsky are demonstrated in mycoses by
such lesions as trichophytids, moniliids and favids. And just as tuberculosis
of the bones and joints may develop fistulae which are burrowed out through the
surrounding muscles and fasciae to the skin and through which caseous debris
and spicules of bone are discharged, so too do we find similar fistulae produced
in involvement of the bones and joints in cases of actinomycosis, maduromycosis,
chromomycosis, blastomycosis and coccidioidal granuloma. Finally, we find an
analogy to tuberculin, the toxic extract of the tubercle bacillus which is used
thiefly as a diagnostic aid, in such extracts of fungi as trichophytin, actino-
mycetin, coccidioidin, blastomycetin and others.
Cutaneous tuberculosis has been well described both clinically and histo-
logically first by Lewandowsky, Jadassohn, Martenstein, Volk and others, and
later by Gans (8), Kyrle (9), Montgomery (6b), Satenstein (7), and Michelson
and others in numerous papers. Consequently, no attempt will be made to
present a full discussion of the various clinical types of tubercle bacillus infections
of the skin. Likewise, fungous infections have been well described in the liter-
ature (10). For purposes of clarification, however, the cutaneous lesions of the
mycotic granulomata to be considered will be presented and the histopathology
of these lesions will be discussed and compared with the analogous tuberculous
lesion of the skin.
SPOROTBICHOSIS
Sporotrichosis is a granulomatous disease process which is usually confined
to the cutaneous or subcutaneous tissues. The organisms, members of the genus
Sporotrichum, may spread through the lymph channels to produce various skin
lesions or they may involve the internal viscera and bony structures.
Cutaneous lesions usually begin as a small abscess at a site of trauma. This enlarges
to form a nodule which becomes fiuctuant in the center and ruptures spontaneously. The
purulent material is exuded onto the surface of the adjacent skin to form secondary lesions.
The original lesion may heal spontaneously or it may ulcerate to serve as a focus of infec-
tion. The lymphangitic spread of the fungus produces chains of subcutaneous nodules or
abscesses. Tuberculosis of the skin may present a picture not unlike that of lymphangitic
sporotrichosis as described by Simpson (11) and by Wien and Cornbleet (12). The poly-
morphic lesions developed may also be in the form of chancres, gummas, furuncles, tubercu-
bid and syphiloid lesions with or without adenitis and or lymphangitis.
Sporotrichosis has been excellently described by de Beurmann and Gougerot (13). This
fine monograph should he consulted.
Microscopically the epidermis shows irregular acanthosis with marked elonga-
tion of the stratum mucosum in some places. There is noticeable edema, inter-
152 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
FIG. 1. H. and E. stain. All magnifications prior to reduction. 1. Section of erythema
induratum (X145); 2. Sporotrichotic nodule in cutis (X145); 3. Center of sporotrichotic
nodule. Note macrophages (X650); 4. Sporotrichosis. Epithelioid cell infiltration in
subcutis with giant cell formation suggestive of Wucher atrophy (X600).
and intracellular, and a dense cellular infiltrate spread throughout most of the
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foci with a marked infiltrate of polymorphonuclear leukocytes scattered through-
out the cutis and even extending into the epidermis. The lymph spaces are
markedly dilated in the upper third of the cutis. The cellular infiltrate in the
upper portion of the corium consists chiefly of many plasma cells, some scattered
mast cells, polymorphonuclear leukocytes, young connective tissue cells, many
epithelioid cells and some giant cells of the Langhans' type. There are also
many small blood vessels scattered through the infiltrate. Where the involve-
ment is deeper in the cutis, the upper portion of the cutis shows only scattered
foci of cells chiefly lymphocytes and plasma cells (fig. 1:2).
The granulomatous nature of the lesion is evidenced by the nodular histo-
pathology. The well developed nodule shows a central area termed the chronic
sup purative zone made up of microabscesses of varying size and within which are
seen necrotic masses. Immediately surrounding this can be seen richly stained
cells, polymorphonuclcar neutrophiles, a variable number of macrophages within
which, by properly staining, one can occasionally find the pathogenic sporotricha,
erythrocytes, occasional eosinophiles and lymphocytes (fig. 1:3). Surrounding
this area are large numbers of epithelioid cells, appearing almost as a sheath,
and a large number of giant cells of the Langhans' type. The giant cells may be
seen in groups or nests much like that seen in tubercles. This area is called the
tuberculoid zone. The outer or peripheral region, often called the syphiloid zone,
consists of a rich cellular infiltrate of connective tissue cells, many plasma cells
and lymphocytes with an occasional mast cell. There is an increased number of
small blood vessels, these being markedly dilated, but not to the extent seen in
syphilis. The reaction is chiefly perivascular, but cells may invade the collagen
bundles, these cells being for the most part plasma cells and lymphocytes. As a
result of the granulomatous changes, the elastic fibers are irregular and broken.
The zonal arrangement is not always distinct. As the nodules becomes older,
they tend to merge so that histologically the picture is one of a non-specific
granuloma.
In subcutaneous sporotrichosis the reaction quite markedly simulates tuber-
culosis cutis indurativa in several respects (fig. 1:1). In the first place, the
larger and deeper vessels in the subcutaneous region are apparently involved
with thickening of the walls and consequent narrowing of the lumen with re-
sultant obliterative changes. The epithelioid cells such as described above are
present plus a large number of giant cells, most of them arranged in tubercle-like
fashion. Lymphocytes are also seen. The presence of Wucher atrophy so
characteristic of erythema induratum is noticeable as a result of the replacement
of the subcutaneous tissue by the cellular infiltrate (fig. 1:4). The chief point
in the differential diagnosis, however, is the fact that caseation necrosis is lacking
in sporotrichosis.
NORTH AMERICAN BLASTOMYCOSIS OR GILCHRIST'S DISEASE
Blastomycosis, as this disease is popularly called, is a granulomatous infectious
process which is protean in its manifestations. The fungus causing the disease
is a budding, yeastlike organism called Zymonema dermatitidis, also referred to
as Blastomyces dermatitidis. The lesions may involve the skin, the cutaneous
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form, either primarily or secondarily, or they may be found systemically, as a
result of invasion. Since the observations of Hyde and Montgomery, published
by Montgomery (14), not much has been added to the clinical and pathologic
features of cutaneous blastomycosis. Jacobson (15), however, has presented a
logical classification of the skin lesions.
Primary cutaneous blastomycosis may present one of three varied clinical types: the
papulo-ulcerative type which is papulo-pustular, originating in the epidermis, gives off a
purulent exudate with the subsequent production of crusts and the ultimate formation
of scarring and atrophy; the verrucous or papillomatous type which is nodular or papular,
forms papillomatous patches which resemble verrucous tuberculosis; and the gummatous
type which develops from the subcutaneous tissue as small, slightly elevated, somewhat
tender nodules. These nodules enlarge, become soft and gummatous to break down and
form masses of ulcerative, proliferative materials containing numerous abscesses.
Secondary cutaneous lesions are made up of variously shaped ulcers originating in ab-
scesses which may be superficial or deep. Superficial ulcers arise usually as nodules in the
subcutaneous tissue which enlarge, rupture and spread the mucoid or mucopurulent exudate
over the skin surface. The deep ulcers are smaller in number, deep-seated, involving and
destroying bone, muscle, deeper tissue and organs. These ulcers give off a purulent exu-
date.
The gross pathologic lesions of blastomycosis, particularly the verrucous type, may so
resemble tuberculosis that diagnosis can be established only by microscopic examination.
In the skin the pathologic changes are seen as pustules, nodules, ulcerations, gummas and
papillomas, granulomatous in nature. In the internal organs, the lesions consist of miliary
or large-sized nodules, abscesses and neoplastic-like formations.
Microscopically, the resemblance to tuberculosis is rather striking in some
respects. A section of a skin lesion will vary according to the gross lesion. In
general, the characteristic picture is one which presents certain definite features
such as hyperplasia of the epidermis, microabscesses both in tbe epidermal hyper-
plastic elongations and in the outis, extensive inflammatory response in the
eorium and tubercle-like arrangement of giant cells of the Langhans' type
(fig. 2:5).
The epithelium usually is irregular, being thickened and elevated in parts
and thin and depressed in others. The surface is covered xvith a mass of ir-
regular debris made up of blood cells of various types, epithelial cells, pyogenio
bacteria and a resultant pyogenio exudate. The stratum oorneum shows marked
variation in appearance and thickness. It is lacking or destroyed in some areas
and markedly hyperkeratotic and penetrating deep into the corium, between
the papillae, in other areas.
The rete mucosum of the epidermis presents a striking reaction. It shows
extensive hyperplasia with the pseudoepitheliomatous extensions going deep
into the corium and branching out in various directions. These hyperplastio
extensions vary in size and shape, are very distorted and contain miliary ab-
scesses which are characteristic of blastomycosis. The abscesses are widespread
throughout the epithelium, varying in size and number and may be superficial
or deep. In some areas they may break through to the surface of the skin while
in others they may penetrate into the oorium. The smaller or younger abscesses
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FIG. 2. H. and E. stain. All magnifications prior to reduction. 5. Characteristic sec-
tion of cutaneous blastomycosis. Note marked hyperplasia of rete mucosum, abscess
formation and reaction in corium (x70); 6. Tuberculosis verrucosa cutis (X145); 7. Cu-
taneous blastomycosis showing a strong resemblance to cutaneous tuberculosis (X145);
8. Nodule of blastomycosis in corium showing tubercic-like tendencies with numerous
giant cells (X135); 9. Simple and budding ycastlikc cells of blastomycosis in the core of an
epithelial pearl (X570).
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consist of leukocytes, a few epithelial cells and invariably simple or budding cells
of the fungus, Zymoncma dermatitidis. The larger or older abscesses are made
up of epithelial detritus, leukocytes, some in various stages of degeneration, epi-
thelial and epithelioid cells, nuclear fragments, red blood cells, giant cells of the
Langhans' type and cells of the fungus either scattered among the cellular debris
or within the giant cells. The epithelial cells surrounding the abscesses are
flattened apparently as a result of mechanical pressure, are seemingly function-
less, but form a type of nest. The rete appears to be fairly edematous with inter-
and intracellular edema. The cells are generally enlarged and swollen, the
intercellular spaces increased in size and the prickles much more distinct. Dis-
persed throughout the rete are polymorphonuclear leukocytes between and within
the rete cells. A tuberculoid appearance may be presented by the premature
cornification of cells either as isolated forms, groups of cells or as epithelial
whorls. Occasionally one may find the fungus freely reproducing in the core of
these epithelial whorls, a picture analogous to that described by Moore (16)
in the experimental inoculation of the chorioallantoic membrane of developing
chicks with tubercle bacilli (fig. 2:9). Isolated giant cells, occasionally sur-
rounded by a few leukocytes, may be seen in the rete. Throughout the whole
process, the basal cell layer of columnar cells remains well intact except in those
areas adjoining the corium where there is marked activity and abscess formation.
The corium shows marked inflammatory changes which may be subacute,
acute or chronic in appearance. Here too are found the miliary abscesses which
are commonly encountered in the epidermis. There is an infiltrate sometimes
dense, but usually diffuse which is apparently perivascular and the vessels them-
selves hyperplastic. This infiltrate is made up of various leukocytes, plasma,
epithelioid and young connective tissue cells varying in density. Mast cells
appear scattered throughout the area of marked hyperplasia. They are found
especially in the dermal papillae and in the intraepidermal microabscesses.
Giant cells of the Langhans' type varying in number and size, often arranged
in tubercle-like fashion may be seen. Plasma, giant and young connective tissue
cells may occasionally show a hyaline degeneration. Densely infiltrated areas
show a complete destruction of the collagen of the corium.
The whole process of development in blastomycosis is quite analogous to that
seen in tuberculosis verrucosa cutis (fig. 2:6—7). The marked hyperplasia of
the epidermis in both diseases is indistinguishable. Intraepidermal abscesses are
found in verrucous tuberculosis, but here they seldom attain the size of those
seen in blastomycosis. In the later stages of both diseases there are large num-
bers of polymorphonuclear leukocytes. Hyperkeratosis is a feature of both
diseases. The infiltrate varies according to the age of the lesion. Plasma cells
are present in both lesions: in blastomycosis they are found in the perivascular
infiltrate and in tuberculosis they are present in regions richly supplied with
blood vessels. The chief difference seems to be in the tubercles in the corium.
In tuberculosis verrucosa cutis true tubercle formation may be present with a
moderate degree of caseation necrosis in the mid-cutis. In blastomycosis we
find pseudotubercle formation and little evidence of caseation necrosis (fig. 2:8).
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From the diagnostic standpoint the chief clue to diagnosis is the finding of the
characteristic organisms. In tuberculosis verrucosa cutis, tubercle bacilli may
be demonstrated in the early stages of the disease, but difficulty may be en-
countered in the later stages of evolution. In blastomycosis, the thick-walled,.
simple or budding cells of the fungus, measuring 5—10 microns in diameter,
usually about 7 microns, can frequently be found with ease in the microabscesses
or giant cells. In the absence of demonstrable organisms, histologic differen-
tiation is not easy and McCarthy (17) points out that "Gans believes that in.
some cases of sporotrichosis, blastomycosis, trichophyta profunda and even
iodide and bromine eruptions with marked verrucous tendencies, it is often.
impossible to make a histological differentiation, and it is only by the use of
biological, bacteriological and microscopical investigations that we can reach
a definite conclusion."
CRYPTOCOCCOSIS OR TORULOSIS
Cutaneous cryptococcosis is rare in the United States, the disease usually
affecting primarily the lungs and cerebrospinal system. Lesions of the skin are
seen as papules, nodules, plaque-like formations resembling ecchymoses, ab-
scesses, tumefactions and ulcers. The lesions are essentially granulomatous in
character.
Histologically a section of the lesion described by Mook and Moore (18) showed
an ulcerous type of lesion, granulomatous in appearance with some hyper-
keratosis and marked acanthosis resembling that seen in blastomycosis. Scat-
tered throughout the rete could be seen the pathogenic fungus, Cry ptococcus
hominis, as a spherical to ovoid, simple or budding cell measuring 5—10 microns
in diameter, usually about 8 microns. Surrounding the organism was a thick,
mucoid, refractile capsule which did not stain easily. The organisms in the rete
were single, in groups of a few cells or in clusters of many cells giving the appear-
ance of an abscess. The rete showed some inter- and intracellular edema.
In the corium there was very little inflammatory reaction. The cellular infil-
trate was made up of some lymphocytes, plasma cells and a few leukocytes.
Scattered throughout the corium were large, abscess-like accumulations of
organisms showing clear capsules with central staining areas.
In the case described by Wile (19) the lesion was a deep-seated nodule with
the epithelium and upper third of the corium showing little change. The tissue
below the subcutaneous fat showed a marked infiltration by giant cells of the
Langhans' type, the picture suggesting miliary tubercles. Some of the giant
cells contained pyknotic nuclei, others contained few nuclei and most of them
contained organisms. There was no inflammatory reaction about the organisms
in the tissue. The small arterioles showed thickening and almost closure, but
no perivascular infiltrate. A form of caseation was noted throughout the affected
area which was in the form of a gelatinous degeneration.
In the lungs the lesions consist of small nodules or tubercies, miliary in nature
with few or no polymorphonuclear leukocytes. There is little or no inflamma-
tion, but areas of hyalinization within which the organisms are found extra- or
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intracellularly. In older lesions, the fungus is not easily found, but one may see
areas suggestive of caseation.
In the brain the lesions are of two types. The first is granulomatous in nature
with a perivascular infiltrate and the second shows nodules of the type seen in
the lungs. These nodules, tubercles or gelatinous-like cysts may be present
throughout the cerebral tissues. The granulomatous lesion is characterized
by the presence of lymphocytes, large mononuclear cells and giant cells of the
Langhans' type many of which contain organisms.
Except for the presence of giant cells which in Wile's case were present in
large numbers and gave an appearance of tuberculosis, lesions of cryptococcosis
do not, as a rule, suggest tuberculosis. The disease is presented here simply
because, in the absence of organisms and the presence of a caseating-like reaction,
the histopathology may vaguely suggest tuberculosis and should be ruled out.
SOUTH AMERICAN BLASTOMYCOSIS, PARACOCCIDJOIDAL GIIAN ULOMA OR LUTZ—
SPLENDORE—DE ALMEIDA DISEASE
Paracoccidioidal granuloma is a granulomatous disease which manifests itself
in various types of lesions. The disease is generally classified as cutaneous or
systemic. Cutaneous lesions may be further divided into the localized buccal
mucosa type involving the mucocutaneous junction at the margin of the lips,
caused usually by Paracoccidioides cerebriformis and the generalized forms
caused generally by P. brasiliensis and P. tenuis (20). The generalized cutaneous
involvement may either be primary as in the case of the buccal mucosa type, a
result of traumatic infection, or secondary to a systemic involvement. The
systemic or visceral type is generally preceded by the lymphangitic type where
the glands of the neck, supraclavicular and axillary regions are affected because
of the spread of the fungus through the lymph stream.
When the fungus enters the buecal cavity it lodges usually in the gums forming a hard
infiltration which spreads to the lips, nose and margin of the tongue. On the uvula, a
pseudotuberculous papule may be produced while a papillomatous vegetation may develop
on the tonsil and the gingiva. The ulcerative process spreads to the skin, forming vege-
tations and papillomatous lesions which may become generalized. Cutaneous paraeocci-
dioidal granuloma has been classified by de Aguiar Pupo (21).
A mixed type consists of systemic involvement accompanied by various cutaneous
lesions. Briefly, these are the following: 1. papular, superficial and lenticular at first
then developing superficial ulcers and epidermic microabscesses; 2. papulo-pustular, lo-
calized in follicles; 3. tuberous, small nodules which infiltrate the dermis; 4. ecthymiform,
ulcerating lesions; 5. frambesiform lesions; 6. vegetative types, papillomatous, verrucous,
exudative lesions often covered with a serous or seropurulent crust; 7. hypodermic granu-
loma, nodular in type forming subcutaneous abscesses with secondary ulceration; 8. scro-
fulodermic, showing cutaneous abscesses and fistulae; 9. mulberry type of ulcerous stomajitis
usually localized to the buccopharyngeal mucosa; and 10. hypertrophic diffuse granuloma
involving the lips with a tendency to ulcerate and showing mulberry-like formations.
The clinical types of lesions being so variable in paracoccidioidal granuloma,
the microscopic picture consequently is rather polymorphic. In general, the
histopathologic picture is that of a granuloma with a number of microscopic
pictures. As indicated, the lesions may consist of papules, pustules, nodules,
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ulcers, vegetations, papillomas, subcutaneous nodules, verrucous patches and
diffuse granulomas of a hypertrophic type. The histopathology of the skin
lesions has been described by Cunha Motta and discussed by de Almeida (22).
The simplest lesion, the papule, starts first by an invasion of the tissue, the
corium, by the fungus, with a resultant infiltration of lymphocytes, plasma cells
and few leukocytes. Among these cells can be seen scattered freely or in groups,
large distinct histiocytes, epithelioid cells, with one or more vesicular nuclei
(fig. 3:11). This early infiltrate does not look very specific and may appear
somewhat like an early papulo-necrotic tuberculid (fig. 3:10). However, the
picture changes rapidly, the small blood vessels which appeared to be thrombosed
actually become dilated and increased in number. The infiltrate becomes pen-
vascular. The mast cells are numerous and extend deep into the corium and
surround the sweat gland coils and ducts. At the same time, the lymphocytes
increase in number and young connective tissue cells enter the picture. As the
organisms increase in number, giant cells of the Laughans' or foreign body type
are formed from the increasing number of epithelioid cells. The fungus cells
are then found within these giant cells or extracellularly. The epidermis does
not appear to be affected at this stage. The general picture now seems to simu-
late that of early lichen nitidus with involvement of the area around the sweat
gland coils and ducts. However, this picture does not last very long either
because there are then seen scattered accumulations of polymorphonuclear
leukocytes in the center of these cellular infiltrates. The leukocytes then seem
to be scattered throughout the involved corium. The cellular accumulations
increase in size, push up to the epidermis and likewise push down deep into the
cutis, and subcutis. The lymph spaces are numerous and dilated. As a result of
the cellular proliferation upwards, the epidermis is pushed up and outwards giving
rise, macroscopically, to the papule. Further, because of the intense reaction
which also involves the neighboring tissue, the epidermis becomes affected with
a resultant acanthosis and hyperkeratosis.
In some cases the cellular infiltrate forms tubercie-like processes which are
quite oval in appearance and then push up into the papillary region of the corium
to resemble the characteristic tubercles of lichen nitidus (fig. 4:14). The tuber-
culoid structures formed in this type of paracoccidioidal granuloma are made up
of epithelioid cells, lymphocytes, some fibroblasts, scattered leukocytic granules
and giant cells of various shapes and sizes, chiefly of the Langhans' type, some
containing organisms. These giant cells are few to many in number and are
distributed throughout the pseuclotuberele, differing from lichen nitidus where
the giant cells are usually at the edge of the tubercle and are few in number.
A further difference lies in the absence of a band of lymphocytes usually present
at the edge of the tubercle in lichen nitidus, but absent here. In place of the
lymphocytes, there are seen epithelioid cells, but these do not form a thick band.
In both lichen nitidus and in this form of paracoccidioidal granuloma, central
necrosis in the tubercles seems to be absent.
In some cases, the epidermal proliferation may give rise to a frank papilloma-
tous or verrucous cutaneous growth which makes up the vegetative type of lesion
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FIG. 3. II. and E. stain. All magnifications prior to reduction. 10. Section of early
papulo-necrotic tuberculid showing non-specific infiltrate (X145); 11. Section of early
cutaneous lesion of paracoccidioidal granuloma. The infiltrate is non-specific, but shows
granulomatous tendencies (X145); 12. Section of inoculation tuberculosis (X145); 13.
Paracoccidioidal granuloma, mucocutaneous type. Section of lesion deep in cutis. Note
resemblance to inoculation tuberculosis (X165).
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(fig. 4:16). The papule frequently becomes pustular and then ruptures ini-
tiate a process of ulceration. There is a purulent discharge onto the surface
FIG. 4. II. and E. stain. All magnifications prior to reduction. 14. Section of para-
coceidioidal granuloma. Note tubercle-like formation in upper third of cutis bearing a
resemblance to lichen nitidus (X95); 15. Section through node of paracoccidioidal granu-
loma. Note liquefaction necrosis and resemblance to scrofuloderma (X50); 16. Cutaneous
lesion of paracoccidioidal granuloma. Note marked hyperplasia and abscess formation(Xl45); 17. Section of parotid gland tissue. Lesion of paracoccidioidal granuloma re-
sembling papulo-necrotic tuberculid (X 155).
of the skin which is made up of neutrophiles in % arious stages of degeneration,
'ymphocytes, plasma cells and tissue fibers which are undergoing a lytic action.
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Many fungus cells can be found in this discharge. This makes up the papulo—
pustular type of skin lesion. The small pustules suppurate, initiating the ulcer--
ation. At this stage the lesion microscopically shows an intense granulomatous
reaction deep in the lower region of the cutis. This reaction is characterized
by many epithelioid cells, many giant cells and discrete foci of polymorphonuclear
leukocytes. Many fungus cells are seen in this area either freely distributed
in the tissue or engulfed by giant cells. In the upper portion of the cutis and
in the pars papillare, the granulomatous character of the infiltrate gives way to
an acute, purulent process. The exudate is made up chiefly of large numbers of
polymorphonuclear leukocytes, lymphocytes and plasma cells.
The epidermis in the area of the pustule is thickened and invaded by leuko-
cytes. There are seen many microabscesses some with giant cells phagocytizing
organisms, while in some abscesses the organisms are found growing freely.
These abscesses may also be found intraepidermally. The abscess walls are
made up of flattened, apparently functionless epithelial cells corresponding to
the picture seen in Gilchrist's disease. The granular layer and the stratum
corneum likewise show cavities or pockets containing leukocytes either whole
or in the process of degeneration, squamous epithelial cells and fragments of the
stratum corneum. These elements make up the pustule.
Lesions of the buccal mucous membrane at the mucocutaneous junction of
the lip are usually of the vegetative, papillomatous or verrucous type. Micro-
scopically these lesions show an irregular epithelium which is markedly acan-
thotic and thickened with an intense inter- and intracellular edema. The inter-
cellular spaces are noticeably distended. The rete extends deeply into the cutis
and branches out in all directions. From the surface extending down throughout
the rete are seen many leukocytic granules, small microabscesses, some con-
taining pure polymorphonuclear leukocytes, while others contain leukocytes,
epithelial, plasma and giant cells, many of the giant cells engulfing organisms,
and capillaries packed with red blood cells. The corium is the seat of an intense
granulomatous reaction showing nodular aggregations of granulomatous tissue
which extend down to the muscularis, even penetrating into the muscular bun-
dles. These nodules in the aggregate present a picture not unlike that seen in
inoculation tuberculosis (fig. 3:12—13). Lesions of the buccal mucous membrane
are usually primary lesions produced by trauma and the inoculation of the patho-
genic fungus, usually Paracoccidioides cerebriformis. The nodules are made up
chiefly of many plasma cells, some lymphocytes, epithelioid cells, giant cells of
the Langhans' type, many fungus cells and scattered among these small accumu-
lations of leukocytes. From a comparative standpoint it fits in well with early
inoculation tuberculosis except that the plasma cells may be somewhat more
abundant and the giant cells more numerous than should be expected in early
inoculation tuberculosis. Within a short time, however, the picture of inocula-
tion tuberculosis changes sufficiently to make a diagnosis possible.
As in inoculation tuberculosis, where the tubercle bacilli spread to the adjacent
lymph nodes, so too in paracoccidioidal granuloma of the mucocutaneous type
do the fungi extend through the lymphatics to the adjacent lymph nodes. The
reaction set up in the nodes may be nodular, diffuse or gummatous.
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The nodular form is characterized by a reticuloendothelial reaction with a
granulomatous proliferation of histiocytes that are well demarcated. The pro-
liferation of the histiocytes begins in the lymph nodule showing a marked hyper—
plasia in the germinal center. The cells go through an irregular evolution. In
the initial stage there are formed variously sized and shaped cells, some being
giant cells, with or without phagocytized fungi. A nodule of epithelioid cells is
formed. In the medullar zone a similar reaction, of less intensity, is found.
Distributed throughout the whole node can be seen zones of histiocyte accumula-
tions some of which are giant cells. These make up multiple foci of the nodular
type of reaction. The process is accentuated more each time there is a prolifer-
ation in the tissue adjoining the nodal stroma. There is a subsequent formation
of fibrils around the reaction forming the nodule. This type, therefore, evolutes
by hyperplasia, necrosis and fibrosis.
The diffuse form is rare and differs from the nodular type only insofar as the
reaction is diffuse rather than nodular. Areas of necrosis are seen throughout
the node which vary in size and have indefinite borders.
The gummatous form results from the direct action of the organism, its toxin
or both on the lymph node. Histologically one sees initial foci of necrosis sur-
rounded by granulomatous tissue showing proliferating histiocytes, mononuclear
cells some of hematogenous origin, giant cells, some scattered fibroblasts, lympho-
cytes, plasma cells and leukocytes in varying number. The lesion evolutes first
by necrosis, then by a rapid proliferation of cells and finally by a confluence of
adjacent foci resulting in large zones of necrosis and liquefaction. The lique-
faction is the result of local lysis of the necrotic tissue by enzymes freed by the
degenerating cells.
It is very interesting that in lymph node involvement, especially in the gum-
matous type, the picture may take on the appearance suggestive of scrofuloderma
(fig. 4:15). This, however, is a reverse process with the lymph node involve-
ment secondary to the skin lesion whereas in scrofuloderma the skin lesion is
secondary to a lymph node lesion or some other underlying focus of infection.
Suppuration may often be found in nodes and is usually secondary to a primary
nodular or gummatous lesion.
Involvement of the parotid and submaxillary glands and of the cervical lymph
nodes is not uncommon. The infectious process spreads through the adjacent
tissue to the skin surface and gives off a purulent discharge. Histologically
there is seen marked ulceration with destruction of tissue including muscle and
subcutis. The blood vessels are numerous and appear to be thrombosed with a
fibrinous clot. There may be seen some endarteritis and some endophlebitis,
but recanalization is not generally noted. There is an intense infiltration in the
tissue made up chiefly of plasma cells, lymphocytes, polymorphonuclear leuko-
cytes, scattered fibroblasts, epithelioid cells and giant cells of the Langhans'
type. Occasionally one may see nodules which suggest the papulo-necrotic
tuberculid (fig. 4:17). These are deep in the tissue, are not very large and are
made up of plasma cells, leukocytes, epithelioid cells, fibroblasts and giant cells
situated near the periphery of the nodule. The periphery of the nodule is made
up of connective tissue fibers, plasma cells and some lymphocytes.
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COCCIDIOIDAL GRANULOMA
Coccidioidal granuloma, the advanced or chronic stage of coccidioidomycosis,
develops cutaneous lesions which may be primary, but are usually secondary
manifestations to a systemic infection.
The multiformity of the disease may manifest itself, through a metastatic action of the
fungus, as proliferating and suppurating processes especially in the verrucous skin lesion.
The skin lesions begin in the dermis or epidermis. They may be first seen as papules then
as nodules which may be painless, deep-seated, pinkish or dusky-red in color, becoming
necrotic and sluggish. The nodules give off a purulent discharge within which can be found
the organism Coccidioides immitis. The necrotic nodules develop ulcers which may form
verrucous or papillomatous growths and resemble tuberculosis, epithelioma, syphilis and
mycotic granulomata such as blastomycosis and sporotrichosis. Plaques may be seen
which are made up of groups of papules often surmounted by pustules. These plaques are
violaceous in color, circular in outline, boggy in appearance and are often painful and ten-
der to touch.
Secondary skin lesions usually develop in the subcutaneous tissue as a result of spread
from a systemic infection, often from the lung or hilar lymph nodes. Subcutaneous in-
volvement may be in the form of a nodule, abscess, flaccid tumor or gumma. These lesions
may imitate cold abscesses or tumors.
The tumor-like lesion is soft, elastic, painless, but usually tender, varying in size and
shape. It begins as an accumulation of cells, an infiltrate, in response to the fungus. The
process enlarges, extends towards the eutis, producing large tumor-like masses. There is
very little accompanying visible inflammation and these masses rarely ulcerate or sup-
purate.
The abscesses or suppurating lesions vary in size and shape, occur usually on the ex-
tremities, are not usually accompanied by visible inflammation and may become large in
size. They contain a thick, mucoid, yellowish-gray pus within which are found numerous
organisms. The abscess ruptures and pus is exuded through a sinus. The surface of the
sinus may ulcerate.
The gummatous lesion is markedly inflamed and gummatous as the name implies and
may or may not be accompanied by sinuses.
A scrofuloderma-like lesion develops from superficial lymph nodes usually in the supra-
clavieular region extending to the skin surface. The nodes are at first firm and hard, then
enlarge showing an accompanying inflammation, finally soften and ulcerate at the skin
surface. The lesions may eieatrize or the process extend to the adjacent tissue.
Histologically the picture may vary with the different type of lesion. Primary
lesions of the skin, usually the result of traumatic inoculation, present a picture
not unlike verrucous blastomycosis, but also resembling tuberculosis verrucosa
cutis in some respects (fig. 5:18). This lesion grossly may be verrucous, nodular
or papillomatous. There are seen marked hyperplastic and anaplastic changes
in the epidermis which generally remains unbroken. The rete shows marked
irregular acanthosis with extensions into the corium which branch out. The rete
is involved with a marked inter- and intracellular edema showing some intra-
epidermic abscesses. These abscesses are made up of plasma cells, epithelioid
cells, polymorphonuclear leukocytes and some lymphocytes. The organism
can be found in these abscesses in various forms of development either as single
cells or as endosporulating forms, freely growing or engulfed by giant cells.
The abscesses are small and seldom attain the size of those seen in blastomycosis.
MYCOTIC GRANULOMATA AND CUTANEOUS TUBERCULOSIS 165
FIG. 5. H. and E. stain. All magnifications prior to reduction. 18. Section of cocci-
dioidal granuloma. Lesion of shoulder. Note hyperplasia extending throughout corium(X140); 19. Coeeidioidal granuloma. Nodule in cutis showing caseation necrosis (X130);
20. Section of tuberculosis cutis orificialis of the tongue (X165); 21. Coccidioidal granu-
loma. Section of lung showing easeation necrosis with strong resemblance to picture in
(20) (X145).
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Scattered throughout the same area of the rete can be seen polymorphonuclear
leukocytes.
The corium shows a marked reaction with the presence of isolated groups of
epithelial cells some showing whorl and pearl formation. The infiltrate in the
corium is made up chiefly of epithelioid and plasma cells and lymphocytes with
large numbers of giant cells of the Langhans' type, many engulfing organisms
and leukocytes. There are groups of leukocytes where the organism seems to be
reproducing rapidly. These polymorphonuclear leukocytes, however, appear
more as an infiltrate and not as definitely circumscribed abscesses such as are
seen in blastomycosis. In some cases there may be seen the formation of new
blood vessels and a tuberculoid response with or without caseation necrosis and
liquefaction and eventually fibrosis and calcification (fig. 5:19). This area is
surrounded by epithelioid and plasma cells, lymphocytes, some giant cells and
fungus cells.
Usually the initial lesion is a small nodule made up of an infiltration of char-
acteristic cells, the result of the invasion by the fungus. The primary nodule
may enlarge and finally suppurate forming abscesses of varying sizes. These
nodules, however, may enlarge without suppurating to form the large, flaccid
tumor. It is quite apparent that wherever the organism is to be found there
also are seen various leukocytes, some showing degenerative changes.
Jacobson (23) has noted a type of picture made up of large masses of fibrous
tissue and many large fibroblasts. There are seen few leukocytes and very few
giant cells. Coccidioides immitis is found in the affected tissue usually in large
numbers. The organisms are present both in giant cells and distributed freely
in the granulation tissue.
In the scrofuloderma-like type of lesion which is usually the result of an ex-
tension from a primary lung lesion or from an underlying affected lymph node,
the microscopic picture may at times suggest scrofuloderma. There is ulceration
and apparently sinus formation. At the margin there is seen a great deal of
granulation tissue within which are freely dispersed fungus cells. In the deeper
portion of the lesion are seen many new blood vessels, evidence of tubercle for-
mation with few giant cells, epithelioid and plasma cells and some lymphocytes.
There is some fibrosis present and also some scattered leukocytes.
Coccidioidal granuloma perhaps presents one of the most clear cut examples
of tubercie formatioti which mimics tuberculosis. In the lung there is seen
definite tubercie formation with the typical cellular infiltrate (fig. 6:22). These
lesions usually develop caseation necrosis making them appear often like lesions
of tuberculosis cutis orificialis (fig. 5:20—21). Eventually the lung lesions show
fibrosis and calcification to simulate roentgenologically characteristic tuberculous
calcified nodes. In the liver, where there is marked involvement there can be
seen liquefaction necrosis. In other areas of the liver where the infection is not
well marked, there is perhaps the most significant example of true tubercle
formation in coccidioidal granuloma. This is shown by the presence of two
types of tubercle formation, the soft tubercie and the single tubercle character-
ized by the presence of a primordial giant cell of the Langhans' type surrounded
by epithelioid cells which in turn are surrounded by lymphocytes (fig. 6:23).
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FIG. 6. H. and E. stain. All magnifications prior to reduction. 22. Coccidioidal granu-
loma. Pseudotubercle formation in lung. Note organisms in periphery of nodule (X255);
23. Coccidioidal granuloma. Section of liver showing characteristic tuhercle with central
primordial giant cell (X660); 24. Section of tuberculosis colliquativa (scrofuloderma)(X145); 25. Section of histoplasmosis. Central area shows marked necrosis. In the pe-
riphery can be seen giant cells and large reticuloendothelial histiocytes. There is a sug-
gestion of scrofuloderma (X135).
CHROMOMYCOSIS (CHROMOBLASTOMYCOSIS) OR DERMATITIS VERBUCOSA
Chromomycosis, usually considered to be a disease of the extremities, may
involve other parts of the body such as the face (24), neck, ear (25), chest,
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shoulders and buttock. The primary lesion in most instances has followed a
trauma and this accounts for the large number of lesions on the extremities.
The disease presents lesions which may be papular, verrucous or papillomatous, nodular,
ulcerative, psoriasiform, granulomatous with or without abscess formation, rarely any
suppuration except when due to secondary bacterial infection. Scaliness is not uncommon,
but pain or pruritus are rare. Visceral or skin metastases have been reported on two occa-
sions and systemic or bone involvement is unreported. Lymphangitis and adenopathy
(regional) when present are attributed to secondary infection. Cicatrization is found in
advanced lesions and elephantiasis of the extremity may develop as a result of progressive
formation of new lesions accompanied by the granulomatous tissue response.
On the basis of tissue response, Pardo-Castello, Leon and Trespalacios (26) have classi-
fied chromomycosis into five types: 1. The verrucous or papillomatous type begins as a
group of small nodules or papules with a scaly surface. These nodules enlarge, form large
circular masses which heal in the center with scarring. Abscesses are found in the granu-
lation tissue, but suppuration is absent. This lesion simulates tuberculosis verrucosa
cutis or blastomycosis; 2. The tuberculoid type resembles tuberculosis verrucosa cutis or
sarcoid. The lesions begin as small patches or nodules with erythematous areolas and
little scaling; 3. The syphiloid type is nodular and scaly with some erythema. The nodules
are small, flattened and serpiginous, annular or arcuate in their arrangement and resemble
a superficial late syphiloderm. There may be ulceration with a hypertrophic base due to
granulation tissue and the surface may be covered with crusts; 4. The psoriasiform type
shows superficial inflammation and infiltration and the surface is covered with thick crusts.
Abscesses and verrucous patches are not observed; 5. The elephantiasic type made up of
cicatrized lesions and enlargement of the extremity with verrucosities, abscesses, ulceration
and scaling.
Microscopically lesions of chromomycosis vary somewhat with age and degree
of development. A typical section shows marked hyperkeratosis which is more
intense in some older lesions and most apparent in the regions of marked reaction.
The epidermis is irregular and hyperplastic. The rete mucosum is acanthotic
and the interpapillary pegs show broadening or lengthening, extending into the
corium. This acanthotic process may vary somewhat with the individual lesion,
being more pronounced in some than in others. Oniy on occasional instances,
however, does the acanthosis reach the development that is usually seen in
blastomycosis. The rete cells show swelling and scattered among them may be
seen polymorphonuclear leukocytes. In the rete one can also see intraepidermal
vesicles which in some instances attain a large size, show only a few degenerate
cells and are surrounded by flattened epithelial cells forming a nest. Within
the rete are also seen some microabscesses which contain epithelioid cells, giant
cells, polymorphonuclear leukocytes, cellular debris and the fungus cells. At
times, one may see Langhans' giant cells engulfing fungi.
The rncst prcrounced changes are found in the corium. Here one sees edema
with swelling, a pronounced cellular infiltrate and in older lesions, fibrosis.
There is a marked granulomatous response which extends from the papillary
region to the subcutaneous tissue. In a young lesion the cellular infiltrate is
essentially the same, but the granulomatous changes are not particularly prom-
inent. Instead, the picture is one of acute infection. Fibrosis which is evident
in older lesions is absent. The rich cellular infiltrate shows a greater number of
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polymorphonuclear leukocytes. The infiltrate in the usual lesion is made up of
epithelioid, plasma and giant cells, the latter of the Langhans' or foreign body
type, lymphocytes, scattered polymorphonuclear leukocytes, eosinophiies and
the so-called Russell's fuchsin bodies. The lymphocytes and plasma cells are
not as numerous as the eosinophiles. Wherever the granulomatous response is
present the collagenous tissue is destroyed. Occasionally one may see whorls
of epithelial cells in the corium. Mast cells are found in abundance in the con-
nective tissue and in the dermal papillae. They are most marked in number
at the base of the acanthotic rete pegs. A few mast cells may be seen scattered
throughout the necrotic areas, but are more noticeable at the periphery of the
nodule or granuloma, particularly among the epithelioid cells.
Dispersed throughout the corium can be seen tuberculoid granulomas or
pseudotubercles. In some cases these structures made up of epithelioid cells,
lymphocytes, fibroblasts, plasma cells and giant cells of the Langhans' or foreign
body type with the absence of polymorphonuclear leukocytes present a char-
acteristic picture of tuberculosis, particularly tuberculosis cutis follicularis
disseminatus, but differ from this tuberculous infection in the absence of central
caseation necrosis (fig. 7:28—29). In other sections one may see a picture which
strongly suggests tuberculosis verrucosa cutis showing marked tuberculoid
formation and a characteristic cellular infiltrate (fig. 7:26—27). In some cases,
the abscesses can be differentiated from those of tuberculosis verrucosa cutis
only by finding the characteristic thick-walled, brown cells of the causative
fungus (fig. 8:31). In some sections of the corium there can be seen a marked
tuberculoid reaction around the acanthotic rete pegs and hair follicles which
suggests the histology of rosacea-like tuberculid of Lewandowsky (fig. 8:30).
A characteristic tubercle of chromomycosis when well developed usually
shows a central zone made up of polymorphonuclear leukocytes, some showing
degenerative changes. Scattered among these cells are epithelioid cells, a few
lymphocytes and the characteristic fungus cells. Surrourding this zone is a
compact area made up almost entirely of epithelioid and giant cells. Scattered
around this formation are seen plasma cells and areas of fibroblasts (fig. 8:32).
Wilson, Hulsey and Weidman (27) have shown a granulomatous lesion ex-
perimentally produced in the testis of a white rat which histologically resembled
tuberculosis. In some sections of chromomycosis there can be seen large groups
of small tubercles in the corium made up almost entirely of epithelioid cells,
but have a central area of polymorphonuclear leukocytes and often fungus cells.
These tuhercies may be found in nodular form. A few giant cells can be seen
scattered throughout the nodules as well as numerous eosinophiles, some lympho-
cytes, plasma cells and some new blood vessels. The nodule may be flanked
by plasma cells chiefly, a few lymphocytes and some epithelioid cells. In the
case described by Weidman and Rosenthal (28) a somewhat similar picture was
pointed out which to them was "decidedly akin to that of Boeck's sarcoid."
In general, chromomycosis bears a striking resemblance to tuberculosis of the
skin, but differs in the large number of polymorphonuclear leukocytes many of
which are found in the center of the tuberculoid structures.
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HISTOPLASMOSIS, DARLING'S DISEASE, ERTICULOENDOTHELIAL CYT3MYCOSIS OR
HISTIOCYTOSIS
Histoplasmosis of the skin may be primary or Secondary to a systemic infection.
Cutaneous lesions manifest themselves as papules with a raised periphery, papillomata,
ulcers sot in a thickened skin, suppurative processes, scaling nodules and purpuric spots.
Cutaneous histoplasmosis has been furtber separated by Moore and Jorstad (29) into the
Fxo. 7. H. and E. stain. All magnifications prior to reduction. 26. Tuberculosis
verrucosa cutis (X140); 27. Section of chromomycosis with tuberculoid formation in cutis,
the whole resembling tuberculosis verrucosa cutis (X145); 28. Section of tuberculosis
eutis follicularis disseminata (tuberculosis miliaris disseminatis facei) (X145); 29. Chro-
momycosis. Tuberculoid formation in cutis resembling the picture seen in (28) (X150).
mucoculaneous type with the lesions chiefly of the ulcerative type, but also papillomatous,
with peripheral inflammation, but little induration. Lesions in this area usually spread
to the adjacent skin and also to the mucous membrane. The otitic type involves the ears,
presenting symptoms of otitis media. The third or naso-oral type produces granulomatous
lesions which are seen as nodules, poiyps, ulcers and verrucous or vegetating masses. The
lesions spread to involve practically all of the organs of the naso-oral cavity. The nodules
usually ulcerate and there may bs seen hyperemia and a gray or pinkish-gray exudate
covering the lesions.
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FIG. 8. H. and E. stain. All magnifications prior to reduction. 30. Section of chro-
momycosis showing a resemblance to rosaeea-like tuberculid of Lewandowsky (X145);
31. Section of ehromomycosis resembling tuberculosis verrucosa eutis (X145); 32. Charac-
teristic tubereuloid structure of chromomycosis. Note central area of leukoeytes and
organisms with a peripheral area of epithelioid and giant cells (X100); 33. Section of
ebromomycosis showing giant cells, some containing organisms, in tuberele-like arrange-
ment (X600).
Microscopically the skin lesion shows an irregular epidermis which is thick-
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cellular and markedly intracellular. There are large spaces in the edematous
rete which contain large mononuclear cells of the reticuloendothelial system.
These cells are packed with the small, spherical to ovoid, encapsulated cells of
the fungus, Histo plasma capsulatum.
In the corium, there is seen a collection of the large mononuclear phagocytes
in the form of a nodule. This nodule is located close to the epidermis where the
upper portion of phagocytes has caused a disruption of the basal cell layer of the
epidermis and a subsequent invasion of the rete mucosum in that area. Hans-
mann and Schenken (30) in their case described a collection of phagocytes, in
the papular type of lesion, which was confined to the corium. In the larger,
non-ulcerated lesions of their case there was only slight evidence of liquefaction
necrosis. However, there can be seen an infiltrate of lymphocytes, plasma cells,
eosinophiles, some epithelioid cells and fibroblasts. There is an increased num-
ber of capillaries in the affected tissue. At the periphery of the nodular lesion
there can be seen some giant cells of the Langhans' type.
Histoplasmosis is invariably seen as a systemic infection with the production
of tubercie-like nodules in the spleen and liver stimulating miliary tuberculosis.
The superficial and deep lymph nodes have usually been affected and the pen-
bronchial lymph nodes show ulcerated tubercies. The adrenals when involved
have shown caseation necrosis simulating tuberculosis. The lungs have shown
cavities at times associated with a concomitant tuberculosis, patchy consolida-
tion and small, hemorrhagic, pale nodules appearing like miliary tubercies.
Other organs have revealed nodules, ulcers, pseudotubercies and granulomas.
Secondary involvement of the skin occurs by extension from an underlying
lymph node or tissue infection. A case described by Key and Large (31) had an
involvement of the knee with enlargement, inflammation and distention of the
synovial cavity. The clinical diagnosis was tuberculosis. Examination of the
tissue section showed extension of the lesion into the subcutaneous tissue with a
massive infiltration of mononuclear phagocytes, lymphocytes, plasma cells, epi-
thelioid cells, small areas of polymorphonuclear leukocytes and giant cells of the
Langhans' or foreign body type. Of chief importance were areas of caseation
necrosis surrounded by mononuclear phagocytes, epithelioid and giant cells.
These cells in turn were encompassed and somewhat infiltrated by plasma cells
and some lymphocytes. The picture resembled closely scrofuloderma (fig.
6:24—25). However, the presence in large numbers of the organism in the phogo-
cytes and giant cells left no doubt as to the etiology of the lesion.
ACTINOMYCOSIS
Actinomycosis or lumpy jaw, a granulomatous disease, may be divided into
two main groups, the cutaneous and the visceral.
Cutaneous lesions may either be primary, occurring in the epidermic layers as a nodule
which extends into the corium and subcutaneous layers, or secondary to a deep-seated in-
fection. The lesions usually occur in the tissues closely associated with the buccal, thoracic
or abdominal cavities.
In primary cutaneous actinomycosis, the nodules enlarge, soften and become fiuctuant,
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finally rupturing and exuding a seropurulent or sanguinous material. The ruptured nodule
ulcerates and becomes scarred or forms a crust which does not allow the lesion to heal easily.
New nodules usually form, going through the same evolution.
Cutaneous involvement secondary to subcutaneous infection is manifested by deep
nodules which are firm in consistency. These nodules evolute as do the nodules in primary
lesions. As a result of the breaking down of these lesions, sinuses are produced which
become intercommunicating with the resultant formation of new lesions along the sinus
paths. The affected skin becomes a mass of granulomatous material with an oozing dis-
charge and granulation tissue.
Microscopically, the lesions of actinomycosis are granulomatous in character.
The early lesion is usually a nodule which forms in the cutis or subcutis. In the
center of the node can be seen the bacillary form of the fungus. At the very
early stage there is an infiltration of lymphocytes, polymorphonuclear leukocytes,
eosinophiles and large, irregular macrophages. This area in turn is surrounded
by plasma cells and proliferating connective tissue cells. The connective tissue
surrounding the whole area becomes markedly edematous and is infiltrated by
polymorphonuclear leukocytes and lymphocytes. As the organism grows, the
bacillary forms develop filaments which become intertwined. The cells around
the fungus elements show degenerative changes and are finally replaced by in-
vading leukocytes. The result is a central area of fungus elements which are
intertwined and compact with ultimately an amorphous, non-staining center
and deeply staining, enlarged growing tips of filaments, the "club" formation.
This is the typical granule seen in smears of pus. The granule is surrounded by
various leukocytes, many showing degenerative changes and cellular debris
(fig. 9:34—35). This area in turn is surrounded by edematous connective tissue
which gives the appearance of granulation tissue. Macrophages, many showing
phagocytized fat, can be seen in the surrounding neighborhood. Some of these
large cells may penetrate into the pyogenic mass. Several of these nodules may
coalesce to form large masses. As this large abscess or necrotic area increases
in size, the pus which is formed seeks more space and consequently burrows its
way through the tissue. The penetrating pus eventually reaches the skin where
it pushes up the epithelium, finally ruptures the superficial layers and there is an
exudation onto the skin. The path of the pus constitutes a sinus. The sinus
does not heal easily because of the constant flow of pus and as a result, numerous
such sinuses are found, many of them becoming intercommunicating. Large pus
pockets may be developed along the pathways. An organ affected with actino-
mycosis, therefore, is made up of sinuses, abscess cavities and large amounts of
granulation tissue where the granules may be found in varying amounts.
The epidermis involved in such a nodular, infectious process may or may not
show some hyperkeratosis. The rete mucosum shows marked inter- and intra-
cellular edema. There is some irregularity in the rete, but not the extensive
acanthosis noticed in other mycotic granulomata. In the rete there are also
seen some vesicles, hut no abscesses. In some areas, the rete is markedly hyper-
plastic showing many engulfed areas in the centers of which are one to several
newly formed blood vessels. The epithelium surrounding the sinus is markedly
edematous. The sinus eventually becomes filled in with granulation tissue
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Via. 9. II. and E. stain. All magnifications prior to reduction. 34. Cutaneous ac-
tinomycotic nodule. Note fungous granule in center (X160); 35. Actinomyeotic nodule in
lung (X145); 36. Early nodule of maduromycosis in cutis. Note similarity to actinomy-
cotic nodule (X240); 37. Section of periphery of maduromycotic abscess. Note fat histio-
cytes and plasma cells (X650).
which may show some scattered leukocytes and is richly studded with newly
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blood vessels can be found throughout the later stages of the actinomycotic
nodule. When this is found, as McCarthy points out, it is often difficult to
differentiate this disease, in the absence of organisms, from scrofuloderma, the
syphilitic gumma and sporotrichosis. The end result of the lesion is scar for-
mation.
MADUROMYCOSIS, MYCETOMA OR MADURA FOOT
The tissue reaction in maduromycosis simulates in many respects that seen
in actinomycosis.
The picture of mycetoma is distinctly granulomatous with a general appearance of active
proliferation and infiltration of the various types of cells encountered in other mycotic
granulomata. There is local necrosis and abscess formation with the ultimate production
of sinuses followed by fibro8is and granulation tissue. The usual clinical picture of a large
tumefaction is the result of this inflammatory reaction. Finally there is scar formation
and cicatrization.
Microscopically one sees in the beginning a formation of nodules in the cutis
or subcutis (fig. 9:36). These nodules are very similar to those seen in actino-
mycosis with an early infiltrate of lymphocytes, various leukocytes, some plasma
cells and macrophages. Very shortly, this area is infiltrated chiefly by leukocytes,
mainly polymorphonuclear leukocytes. This zone is surrounded by plasma
cells, proliferating connective tissue cells, lymphocytes and epithelioid cells,
with the formation occasionally of giant cells. In some cases a thick sclerotic
wall is formed around these nodules. These nodules develop into abscesses
which may be small and round or they may coalesce to become large, irregular
and elongate. The granules may be found eventually within these abscesses.
When suppuration sets in, the process is made up of small and large lymphocytes,
large mononuclear and polymorphonuclear leukocytes, red blood cells, cellular
detritus and albuminoid bodies, all in and around the granules. The wall of the
abscess is made up first with a layer of connective tissue fibrils, lymphocytes and
large mononucleated cells, more or less spheroidal and vacuolated due to the
presence of fats (fig. 9:37). Surrounding this is a second layer comprising
granulation tissue with many newly formed blood vessels or capillaries and then
an outer layer of dense connective tissue. Eosinophiles have been observed
occasionally. Most of the blood vessels show periarteritis and endarteritis and
small hemorrhages may also be seen. In the well developed lesion one sees a
massive infiltrate of plasma cells throughout the affected tissue and many foci
of pure plasma cells. This makes the picture suggestive of, but not easily con-
fused with, a syphilitic lesion.
The epidermis in the affected area may or may not show hyperkeratosis.
There is usually edema in the rete mucosum with an acanthotic process similar
to that seen in actinomycosis. In general, the histopathologic picture of ma-
duromycosis is fairly distinct and the frequent presence of various types of
granules make the diagnosis relatively simple.
The granules seen in tissue are briefly: 1. Black granules, species of the
genera, Madurella, Glenospora, Torula, Aspergillus and perhaps others; 2. White
176 PEE JOURNAL OF INVESTIGATIVE DERMATOLOGY
or yellowish-white granules, species of Monosporium (Allescheria), Indiella,
Sterigmatocystis and Cephalosporiurn; 3. Greenish-yellow granules of Aspergillus;
4. Red granules of Aspergillus or Rubromadurella. Species of Actinomyces may
likewise produce variously colored granules.
GRANULOMA TRICEOPHYTICA OF MAJOCCHI OR TINEA PROFUNDA
There are no doubt other fungous infections which may at times present a
histologic picture suggestive, to a certain extent, of tuberculosis of the skin.
One of these perhaps is tinea profunda also known as granuloma trichophytica or
Majocchian granuloma. This is a deep infection with species of Trichophyton
usually of the ectothrix type such as Ectotrichophyton mentagrophytes or Tricho-
phyton purpureum. The lesions are found on the head or face, arms or legs.
The lesions are usually smooth, hard and sharply defined, but may also be
nodular or in plaques and they may develop into ulcers. Small nodules may
appear in the neighboring skin. This granuloma is chronic and often resistant
to treatment.
Histologically the granuloma shows acanthosis, parakeratosis, capillary dila-
tation and a perivascular infiltrate. The hair follicles are often involved. The
cellular infiltrate becomes more intense in the deeper portion of the cutis. The
sharply defined granuloma simulates a tuberculoid process with an infiltrate
of fibroblasts, epithelioid and giant cells of the foreign body type, plasma cells
and eosinophiles usually arranged in pseudotubercie formation. In a case de-
scribed by Morikawa (32) the fully developed tubercies resembled Boeck's
sarcoid. Many of these pseudotuberces show a central area made up of leuko-
cytes forming microabscesses. Fibrosis may set in and the periphery of the
granuloma may show evidence of cicatrization. In these deep lesions, organisms
are seldom found. On the basis of experimental work with guinea pigs, Negroni
and Bosq (33) concluded that this lesion (Majocchi's trichophytic granuloma)
was a subcutaneous or dermic trichophytid which had a subacute or chronic
development.
DISCUSSION AND SUMMARY
This paper was not intended to prove that the diseases produced by the various
fungi are the same as those produced by the tubercie bacillus. This obviously
would be a grave mistake. Mycobacterium tuberculosis may have characteristics
analogous to some of those seen in Actinomyces, however, this organism is ob-
viously distinctly different, morphologically at least, from such fungi as Cocci-
dioides, Histoplasma, Zymonema and others. With such wide variation in
morphology and growth characteristics as manifested by the tubercle bacilus
and the group of fungi responsible for the granulomata, it is conceivable that
differences in tissue response should also be expected.
The comparing of mycotic infections with tuberculosis is not new. This has
been done by others in studies of individual case reports or in studying single
disease entities. Montgomery in 1902 (14) pointed out that lesions of cutaneous
blastomycosis, histologically, bore "considerable resemblance to those of ver-
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rucous tuberculosis and carcinoma, yet differ distinctly from both." Medlar
in 1927 (34) compared pulmonary blastomycosis with tuberculosis and stated
that "on the basis of comparison of the histopathology of tuberculosis on time
sequence and on the balance established between the organism and the infected
host, blastomycosis does not differ from tuberculosis in the lesions produced."
Ricketts (35) noted that "the tuberculoid nodules and multinuclear giant cells
of cutaneous oidiomycosis (blastomycosis) possess few features to distinguish
them from those of tuberculosis."
In discussing torulosis (cryptococcosis), Stoddard and Cutler (36) remarked
that "we found in our cases and in our experimental work lesions so closely re-
sembling tuberculosis that a differential diagnosis would be impossible without
finding the parasites."
In a paper on systemic blastomycosis and coccidioidal granuloma, Hektoen
(37) remarked with regard to coccidioidal granuloma that "it has been observed
that this disease presents the best mimicry of tuberculosis ever seen and the
lesions cannot be distinguished from tubercles by the microscope."
Microscopically sections of fungous infected tissue show tubercle-like forma-
tions, under low power, which simulate closely tubereles of tuberculosis. This is
more apparent in some cases, in organs other than the skin, which show marked
caseation necrosis and liquefaction. The cutaneous lesion varies with the degree
and amount of involvement. Tubercle-like structures with or without caseation
necrosis, inflammation or granulation tissue formation may be found in the cutis,
subcutis or both and in some cases in the epidermis. In diseases such as cocci-
dioidal granuloma, paracoccidioidal granuloma and chromomycosis, pseudo-
tubercles may be seen which can be distinguished with difficulty from tubercles
of tuberculosis. Microscopically, under high power, the fungous infected tissue
shows an infiltration of lymphocytes, epithelioid, plasma and some mast cells
with a varied number of giant cells of the Langhans' type. The cellular response
differs from that of tuberculosis in some respects, chiefly in the comparatively
fewer epithelioid cells, usually a greater number of plasma cells and most notice-
able of all, a greater infiltration of leukocytes chiefly of the polymorphonuelear
type.
In comparing the histopathology of cutaneous tuberculosis and the various
fungous infections of the skin, there is seen an apparent parallelism in the evolu-
tion of the lesions based on time and virulence of the organism. In acute cases
or where the organism shows marked virulence, one sees a marked inflammatory
reaction with the formation of foci of accumulated leukocytes—abscesses.
Giant cells are few in number and may be lacking. When the fungus is less
virulent, the reaction is less inflammatory and the development of the lesion,
form the standpoint of time, is chronic. In these cases the reaction tends to
become granulomatous with the formation of giant cells usually arranged in
tubercle-like fashion. This has been shown to be the case experimentally by
Moore (38) in determining the virulence of strains of Phialophora verrucosa
which were inoculated in the chorioallantoic membrane of developing chicks.
When acute lesions persist, however, even though caused by virulent fungi, the
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characteristics tend to become those of a granuloma similar histologically to the
reactions induced by less virulent organisms.
In the case of cutaneous tuberculosis we find an analogous reaction taking
place with the virulent and less virulent strains of tubercle bacilli. This is seen
in acute inoculation tuberculosis instigated by virulent bacilli. The analogy is
further evidenced in lesions of inoculation tuberculosis which eventually take
on the histologic characteristics of verrucous tuberculosis showing granulomatous
changes which are comparable to those seen in mycotic granulomata.
The ultimate diagnosis of either a mycotic or tuberculous skin lesion would
seem to depend on several factors which should be familiar to the pathologist.
First of all, if this is possible, the specific organism should be demonstrated.
This perhaps is final and conclusive proof in the diagnosis of a cutaneous infection.
In the absence of organisms diagnosis may appear difficult. However, the loca-
tion and clinical appearance of the lesion should help considerably in arriving at
a correct diagnosis.
As a final note, it should be pointed out that in the hands of an expert, one
who has had much experience with the histopathology of fungous infections, the
laboratory diagnosis of mycoses and their differentiation from cutaneous tuber-
culosis should not be difficult. To those not so trained, however, the pitfalls
may be many.
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DISCUSSION
DR. HAMILTON MONTGOMERY: It is important to distinguish histologically between
tuberculoid reaction and true tubercie formation. It seemed that many of the illustrations
that Doctor Moore showed presented a tuberculoid reaction with irregular collections of
epithelioid cells and giant cells of different types but without the typical pattern seen in
true tuberculosis of the skin aiid in which one sees varying degree of central caseation
necrosis, middle zone of epithelioid cells and Langhans' type of giant cells and a peripheral
zone of lymphocytes together with a few plasma cells. Hematogenous types of tuberculosis
show tubercies centered about blood vessels. The relative degree of caseation and epi-
thelioid and giant cell response varies in different types of cutaneous tuberculosis (Mont-
gomery, Hamilton. Histopathology of various types of cutaneous tuberculosis. Arch.
Dermat. & Syph., 36: 698—715 (April) 1937). Back in 1900 when my father first worked on
blastomycosis, the general pathologist saw giant cells and epithelioid cells and made the
diagnosis of tuberculosis on that basis. We recognize now, however, that blastomycosis
and allied conditions do not show definite tubercle formation and that the organisms can
be demonstrated as a rule in the microabscesses both histopathologically and by potassium
hydroxide preparations.
Conversely, not all cases of cutaneous tuberculosis will present the histopathologic
changes of tuberculosis. Thus, in my experience, only 70 per cent of the cases of tuber-
culous erythema induratum present a specific histologic picture. No one laboratory test
or histopathologic study is always specific or diagnostic per se. Oftentimes, multiple sec-
tions are necessary to establish a histologic diagnosis. Syphilis is a great imitator and
one sees tuberculoid syphiloderms that are difficult, if not impossible, histologically to
distinguish from true tuberculosis. As a rule, however, characteristic syphilitic changes
in the vessels at the periphery of the lesion permit differentiation from tuberculosis. It is,
therefore, important to correlate clinical and laboratory including histopathologic studies
in the group of granulomas which Doctor Moore has presented in order in many cases to
arrive at a correct diagnosis.
DR. FRED D. WEIDMAN: If there is any single item which is more helpful than others
in the diagnosis between tuberculosis and mycosis, it is suppuration. Histologically, a
greater number of polymorphonuclear cells are present, and muse consistently, in the fun-
gous conditions than in tuberculosis. As most of us know, this is pralIeled clinically, with
abscesses and sinuses.
I think, too, that there is one other generalization that we can make as between fungous
and tuberculous infections. By and large, in the fungous infections there is a tendency
to a lesser development of epithelioid cells. Thus, whereas in blastoinycosis one can find
suggestions of tubercies, they are not well developed. This has its most extreme expression
in the Gougerout tubercle, where the lesion is morphologieally intermediate between a true
tuberculous granuloma and a foreign body one. Here the epithelioid cells are scattered
diffusely and indiscriminately in the granuloma if, indeed, they are present at all.
Why should this be? I think that it resolves itself into a matter of chemical constitution
of the 2 kinds of parasites, bacterial and fungous. Such a difference in composition ex-
plains why it is that in one and the same section one can see a rather typical picture of a
tubercle, and in another place a simple aggregation of lymphocytes. It is by reason of
more varying physiology (involving the chemistry) of individual fungous cells that we get
this wider spread in the picture of the tissue response even in the same section.
DR. THEODORE CORNBLEEP: I wonder whether there has been chemical fractionation
of fungi similar to that which has been done for tubercle bacilli. The immunologic response
to the lipoid fraction, for example, has been studied. It might be worthwhile repeating
this work on the pathogenic fungi.
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DR. MARION B. SULZBEUGER: Of course, extracts of fungi and of yeasts (tricho-
phytins, oidiomycins, etc.) were probably among the very first extracts of microorganisms
which were fractionated and studied for separate chemical constituents and the biologic
properties of these constituents. (See, for example: Bloch, Labouchere and Schaaf.
Archiv. für Dermat. u. Syph., 148: 413, 1925. Kesten and Mott. J. Exp. Med., 53: 803,
1931. W. Jadassohn, Schaaf and Sulzberger. KIm. Wochenschrift, 20: 857, 1932. W.
Jadassohn, Schaaf and Wohier. J. of Immunology, 32: 203, 1937).
Most scientifically-minded dermatologists have long realized the close relationship
between the diseases (and especially the immunologic changes) produced by various fungi
and those produced by tubercle bacilli. In fact, my old teacher, Br. Bloch, always said
he was interested in studies of the chemistry, immunology and pathogenesis of fungous
diseases principally because these studies served as model-experiments for the study of
tuberculosis. Most recently, Dr. Frances Pascher and I studied the histologic reactions
of a series of dermatologic patients, each receiving injections of 4 different extracts: (1)
O.T.K. tuberculin; (2) P.P.D. tuberculin; (3) trichophytin and (4) oidiomycin. (Pascher,
F., and Sulzberger, M. B. Tuberculin Patch Tests and Mantoux Test; Comparative Study
in Cases of Various Dermatoses including Tuberculoderins. Arch. Derm., 49: 256 (April)
1944.) The histologic responses we observed suggested that tuberculoid structures are
principally due to a certain form of immunologic alteration in the tissues' capacity to react
to particular chemical antigens—and that these particular antigens are likely to be present
in highest titre in the tuberculins, rather than in the extracts of fungi causing superficial
dermatomycoses. These findings fit in well with the concepts expressed in the "Jadassohn-
Lewandowsky law" and the clinical, immunologic and histologic findings as originally
interpreted by the dermatologists of the Jadassohn and Br. Bloch schools.
I must point out that the many similarities of immunologic alterations and of clinical
and histologic happenings are by no means confined to the diseases produced by tubercie
bacilli and fungi. In "Dermatologic Allergy" (Charles C. Thomas, Springfield, Ill., 1940),
it was one of my chief objectives to attempt to trace the numerous, and often close im-
munologic, clinical and microscopic morphologic relationships between diseases produced
by the allergens of different microorganisms, such as bacilli, fungi and treponemes, and the
diseases elicited by non-living simple or complex chemical allergens (drugs, proteins, etc.).
DR. FRED D. WEIDMAN: I would prefer to see one of the deeply invasive ftmgous species
tested than one of the trichophytons. But as far as I know, in reply to Dr. Cornbleet, the
fungi have not been fractionated in that way.
In fungous granulomas there is a wider diversity of histologic pictures than in the case
of tuberculosis.
DR. MORRIS MOORE: I wish to thank the discussors. I am sure that Dr. Montgomery
realizes that I agree with him. I also agree with what Dr. Weidman had to say, although
one paper he published with Rosenthal, on chromomycosis, described what suggested a
Boeck's sarcoid. Negroni and Bosq, in South America published something similar to
what Dr. Sulzberger mentioned in reference to a tuberculoid type of response. They were
able, by injecting a Trichophyton in animals, waiting 9 to 14 days, then reinoculating the
same organism, to obtain a tuberculoid type of reaction which very much resembled the
deep type of granuloma. On this basis they assume that the granuloma of Majocchi is a
trichophytide.
